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PROBLEM TO BE SOLVED: To provide an 
electron beam sterilization apparatus which 
utilizes the irradiation with an electron beam, 
which facilitates the simplification of the 
structure of a conveyance part installed inside 
a radiation shielding tunnel, removal of 
bacteria sticking to a conveyor, a guide roller 
or the like, and the control of hygiene 
controlled. SOLUTION: This electron-beam 
sterilization apparatus 50 is provided with a 
radiation shielding tunnel 16 which has a 
nearly circular passage is provided, an object 
to be irradiated conveyor which is installed 
along a curved passage, and an electron- 
beam irradiation chamber 1? which is installed 
in the halfway part of the passage of the 
radiation shielding tunnel 16. A radiation which 
is generated due to the irradiation with an 
electron beam inside the electron- beam 
irradiation chamber is reflected inside the 
curved passage inside the shielding tunnel so 
as to change its direction, and it is scattered 
and attenuated. A leakage radiation from the 
entrance of the shielding tunnel 16 is 
attenuated to a tolerance level or lower. An 
opening and shutting door by which the 
passage is opened is installed at least in a part 
of the shielding tunnel 16. 




* NOTICES * 



JPO and NCI PI axe not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to equipments which mainly sterilize a hollow container 
by electron beam irradiation, such as a food (drink) container and a medical container, it is irradiated, 
repeating an electron ray in a three-dimensional light-gage hollow container, and carrying out a beam 
scan especially, and relates to the electron ray sterilizer which sterilizes a container. 
[0002] 

[Description of the Prior Art] Although the equipment which sterilizes the whole surface, such as a food 
container, is studied and developed in every direction by electron beam irradiation now, the brief 
electron ray sterilizer which can be installed in restoration / package Rhine of food or a drink with in- 
line one is not yet put in practical use. 

[0003] Moreover, since a radiation occurs from electron-beam-irradiation equipment, it is common that 
the wrap has adopted reflective turning and the approach of scattering and attenuating below to a 
reference value for the radiation with maze structure to the leakage from opening of this electric 
shielding wall with the electric shielding wall so that a radiation may not be revealed. Further for 
example, the inlet port and outlet opening which take a container in and out in the in-line sterilization 
system of drink containers, such as a PET bottle, are surely needed. Moreover, although it has become 
clear experimentally that the electron ray more than an inside energy field is needed at least in order to 
sterilize the whole surface of the hollow container of a solid configuration with in-line one In order to 
attenuate this below to a reference value by opening of the outlet of an electric shielding wall, and an 
inlet port etc., generally three reflective turning or more is needed. 

[0004] Then, this invention person examined the equipment shown in drawing 10 - drawing 1 1 as a brief 
electron ray sterilizer which can be installed in restoration / package Rhine of food or a drink with in- 
line one as a comparison technique of this invention, (un- well-known) 

Drawing 10 shows the top view of a comparison technique when general maze structure constitutes 
electric shielding of the radiation generated in case a container is sterilized by electron beam irradiation. 
Drawing 11 is the sectional view showing the conveyance condition of the container in the maze 
surrounded with the conveyance section electric shielding wall of drawing 10 . 
[0005] First, the case where drawing 10 constitutes the electron ray sterilizer which sterilizes a PET 
container etc. according to maze structure from an inline type is explained. It is the electric shielding 
tunnel which 100 formed successively the stair-like conveyance section radiation shielding wall 4 or the 
horseshoe-shaped irradiation chamber radiation shielding walls 2, and formed in drawing 10 . The 
turning guide idler 102 is arranged in the bending section of the rectangle-like path 101 formed in this 
tunnel 100, respectively, the conveyance conveyor 3 made to insert from the inlet-port 9 side of said 
path 101 by this guide idler 102 — 90 degrees — or carrying out 180-degree inflection, it is constituted so 
that it may be sent out from the outlet 10 side of said path 101. Moreover, electron-beam-iiradiation 
equipment 1 is infixed in the path middle point location of said electric shielding tunnel 100, and it is 
constituted so that the PET container 8 laid in said conveyor 3 may pass through the inside of said 



electron-beam-irradiation equipment 1 and predetermined sterilization may be performed. 
[0006] That is, the PET container 8 is carried to the electron-beam-irradiation room 5 through the inside 
of a path 101 from tunnel close RO 9 by maze-like conveyance conveyor 3, with said electron-beam- 
irradiation equipment 1, electron beam irradiation and after being sterilized, it is carried to the tunnel 
vent 10 by the maze-like conveyance conveyor 3, and it is transported to the following process. The 
radiation generated from electron-beam-irradiation equipment 1 here is emitted from a tunnel inlet-port 

9 or outlet 10 side, while reflective turning (it is called refraction for convenience) is carried out through 
said outlet side path and an entrance-side path. 

[0007] In an inlet-port 9 side, namely, pass 1:6a in the tunnel path 101, pass 2:6b, Also decrease pass 
3:6c, pass 4:6d, and the minimum below to a permissible level value by three refraction and dispersion, 
and they are emitted as entrance-side scattering radiation from an inlet port 9. It emanates from an outlet 

10 as outlet side scattering radiation through pass 1 :7a, pass 2:7b, pass 3:7c, and pass 4:7d about an 
outlet 10 side similarly. 

[0008] 

[Problem(s) to be Solved by the Invention] By the way, although it is common that it is 1/1 million or 
more as for the sterilization capacity required of sterilizers, such as a food container, in order to realize 
this, structure with the easy health administration of equipment when it not only sterilizes the container 
for sterilization, but the structure where the sterilizer itself cannot serve as a pollution source easily, and 
a sterilizer are polluted is indispensable. 

[0009] Although a curvilinear conveyor etc. will be used as a transport device of a container with the 
comparison technique equipped with the general maze structure shown in drawing 10 and drawing 1 1 on 
the other hand Since it is necessary to be a supply-to electron-beam-irradiation equipment 1 side at least, 
to be a discharge [ equipment / 1 / three places and / electron-beam-irradiation ] side, and to make three 
places and a total of six bend sections for the tunnel path of maze structure, In order that the turning 
guide idler 102 prepared in moving part or the interior increases, and it becomes complicated structure, 
and lubrication etc. may be needed and the conveyance conveyor 3 may require 90 degrees or the return 
section of carrying out 180-degree inflection, That a bacillus tends to adhere to conveyor components by 
the total extended distance of moving part becoming long etc., it becomes or has the fault from which 
removal and health administration of the adhering bacillus become very difficult. 

[0010] Moreover, although such a sterilizer is considerably installed into the clean room of a high level 
in order to prevent invasion of the bacillus from the outside, since maze structure becomes large, a very 
big clean room is needed, it becomes impossible to constitute an in-line sterilization system, and there is 
a fault used as a very expensive sterilization system. 

[001 1] This invention aims at offering the electron ray sterilizer which solves said technical problem in 
the sterilizer using electron beam irradiation. Other purposes of this invention aim to let removal and 
health administration of the bacillus which this adhered offer an easy electron ray sterilizer, even when 
**** adheres shortening simplification of the structure of a conveyance part established in the radiation 
shielding tunnel, and extended distance of a conveyance conveyor as much as possible, and reducing 
adhesion of a bacillus on conveyance components, such as a conveyor and a guide idler, as much as 
possible. 

[0012] Furthermore, other purposes of this invention can attenuate the leakage radiation from the 
entrance section of a radiation shielding tunnel below to a permissible level, without enlarging 
conveyance Rhine of a conveyor unnecessarily, and aim at offering the electron ray sterilizer which can 
attain the miniaturization of a clean room by this. 
[0013] 

[Means for Solving the Problem] In the electron ray sterilizer which invention according to claim 1 
irradiates an electron ray at the irradiated object of hollow solid configurations, such as a food container, 
a drink container, and a medical container, and attains the desired end, such as sterilization The radiation 
shielding tunnel which has the bulge form curve-like path which does not have a concave curved road 
substantially in the middle of the path, It has the conveyance conveyor of the irradiated object made to 
**** along this curve-like path, and the electron-beam-irradiation room prepared in the middle of the 



path of said radiation shielding tunnel. Attenuation by scattering is carried out, carrying out reflective 
turning of the radiation generated by the electron beam irradiation in said electron-beam-irradiation 
interior of a room in the curve-like path in said electric shielding tunnel, and it is characterized by 
attenuating the leakage radiation from the entrance section of this electric shielding tunnel below to a 
permissible level. 

[0014] In this case, the curve-like path in said radiation shielding tunnel can form easily the bulge form 
curve-like path according to claim 2 which does not have a concave curved road substantially like in the 
middle of that path a part of a right circle, an ellipse, an ellipse, parabolas, hyperbolas or these curves, 
and by forming with combination with a part of these curves and a straight line further. 
[0015] According to this invention, the conveyance path of the conveyor formed in said electric 
shielding tunnel Since it is the bulge form curve-like path which does not have a concave curved road 
substantially and it is not necessary to prepare the turning guide idler for returns etc. in the middle of the. 
path, and to make a part for a bend section in a tunnel path, The turning guide idler prepared in moving 
part or the interior is unnecessary, consequently simplification of the structure of conveyance Rhine 
containing a conveyor can be attained, and lubrication etc. becomes unnecessary. Moreover, since 90 
degrees or the return section of carrying out 1 80-degree inflection is unnecessary , the total extended 
distance of moving part can be shortened and said component for returns etc. becomes unnecessary, a 
possibility that a bacillus may adhere to conveyor components etc. reduces a conveyance conveyor. 
[0016] According to invention claim 1 and given in two, moreover, the configuration of a tunnel path 
Since it is the curvilinear path of a bulge form and the radiation generated from an electron-beam- 
irradiation room on the other hand is a straight line Even if reflective turning of multiple times is 
possible even if the path distance of said curvilinear path is short, in other words refraction with two or 
more pass is possible, consequently the path distance of said curvilinear path is short, the leakage 
radiation from the entrance section of a radiation shielding tunnel can be attenuated below to a 
permissible level. Thereby, the miniaturization of a clean room can be attained, without enlarging 
conveyance Rhine of a conveyor unnecessarily. 

[0017] In this case, it is good to establish said electron-beam-irradiation room in the middle point 
location according to claim 4 where the distance of the conveyance direction upstream of a radiation 
shielding tunnel and the downstream turns into the equal distance mostly like. 
[0018] Moreover, in this invention, while said conveyor forms from outlet opening of said electric 
shielding tunnel like in the shape of [ according to claim 3 / which is connected to inlet-port opening ] 
endless, it is good to make it connect with a conveyor driving means at least in the Division for 
Interlibrary Services outside this tunnel. 

[0019] Therefore, since a driving means is outside a tunnel, while maintenance is easy according to this 
invention, simplification of the structure in a tunnel can be attained. 

[0020] Invention according to claim 5 is characterized by preparing the closing motion door by which 
said path is wide opened by said some of electric shielding tunnels [ at least ]. 
[0021] When according to this invention the hollow container as said irradiated object falls on the 
conveyor in said radiation shielding tunnel or the jamming of the container generated in said radiation 
shielding tunnel of plugging arising etc. occurs, it can be easily coped with by opening said closing 
motion door. In this case, said closing motion door is [ like ] good according to claim 6 to prepare in the 
periphery side of said electric shielding tunnel. 
[0022] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail using the operation 
gestalt shown in drawing. However, the class of component part indicated by this operation gestalt, a 
configuration, its relative configuration, etc. are not the meaning that limits the range of this invention 
only to it but only the mere examples of explanation, as long as there is no specific publication 
especially. 

[0023] Drawing 1 thru/or drawing 9 are the electron ray sterilizers which sterilize the drink container of 
the PET bottle concerning the operation gestalt of this invention, and others with in-line one, and the top 
view in which drawing 1 shows the configuration of the whole, the side elevation in which drawing 2 



1 



shows arrangement with the electron-beam-irradiation equipment of the electron-beam-irradiation 
interior of a room [ drawing 3 / the A-A line sectional view of drawing 1 and / drawing 4 / the B-B view 
Fig. of drawing 2 and ] and a container, and drawing 5 are the front views of drawing 4 , and show the 
layout of the electron-beam-irradiation interior of a room. The important section sectional view in which 
drawing 6 shows the closing motion structure of the closing motion door of a radiation shielding tunnel, 
the top view in which drawing 7 shows the whole closing motion door structure and closing motion 
drive structure of a radiation shielding tunnel, the operation Fig. in which drawing 8 shows the 
attenuation pass of the radiation in a radiation shielding tunnel, and drawing 9 are the expansion 
operation Figs, showing the exposure condition of the electron ray to a container. 

[0024] It is a ring circle-like tunnel [ radiation shielding ], and in drawing 1 , 16 cuts the drawing upper- 
and-lower-sides side of this tunnel 16 to about 60-degree flabellate form, and the left-hand side opening 
is made into the inlet-port section 52, and it makes right-hand side opening the outlet section 53 while it 
forms the path 51 which the PET container 8 laid on the conveyance conveyor 18 and this conveyor 18 
in this tunnel 16 goes around. 

[0025] Moreover, while making it go around in the shape of an endless ring circle so that said 
conveyance conveyor 18 may be formed by mesh-like conveyor so that it may be easy to carry out 
transparency of an electron ray, and between said inlet-port sections 52 and outlet sections 53 may be 
connected In the drive gear 12, the supply side star wheel 60 is arranged in the inlet-port section 52 side 
of the left-hand side, and the discharge side star wheel 61 is further arranged in the outlet section 53 side 
of the right-hand side by the mid gear between the inlet-port section 52 exposed from said tunnel 16, and 
the outlet section 53 (drawing top right under section) again, respectively. 

[0026] The straight-line-like supply side feed screw 13 is installed in the opposite side (below) of the 
conveyor arrangement location of the supply side star wheel 60, and the straight-line-like discharge side 
feed screw 14 is installed in the opposite side (below) of the conveyor arrangement location of the 
discharge side star wheel 61 again, respectively. Moreover, while establishing the electron-beam- 
irradiation room 17 surrounded with the irradiation chamber electric shielding wall 2 in the middle point 
part of said radiation shielding tunnel 16, predetermined ****** of said electric shielding tunnel 16 
inserted into this irradiation chamber 1 7 is carried out in the middle point location, it divides right and 
left two, electron-beam-irradiation equipment 1 is arranged in the divided opening spacing location, and 
a direct electron ray is constituted possible [ an exposure ] in the container 8 conveyed by conveyor 1 8. 
[0027] Although a part of peripheral wall of said radiation shielding tunnel 16 enables it to cope with 
easily the jamming of the container 8 generated in said radiation shielding tunnel 16 by considering as 
the door structure which can be opened and closed etc., it is later mentioned about this configuration. 
[0028] Next, based on drawing 1 , the relation between the electron ray sterilizer 50 of this operation 
gestalt, and the last process and degree process is explained. Through the supply side feed screw 13 and 
the supply side star wheel 60, the container 8 conveyed from the last process of the electron ray sterilizer 
50 is predetermined pitch spacing, and migration installation is carried out at the container conveyance 
conveyor 18. a container — eight — radiation shielding — a tunnel (supply side) — 16 — a — a path — 51 — 
conveyance — a contest — ** — YA —18 — electron beam irradiation — a room — 17 — sending — having 
— this — an irradiation chamber — 17 — inside — electron beam irradiation — equipment — one — electron 
beam irradiation - sterilization — carrying out — having had — after — radiation shielding — a tunnel 
(discharge side) - 16 - b - inside — a passage - the discharge side star wheel 61 and the discharge side 
feed screw 14 — minding — degree process — predetermined pitch spacing — transporting — having — 
coming — **** . 

[0029] Next, drawing 1 - drawing 3 explain the concrete conveyance structure of the container 8 in the 
electronic sterilizer 50 of this invention. As for the conveyance conveyor 18, the ring circle-like 
conveyance gear 1 5 is attached in the inner circumference side. In nothing and this monotonous section, 
the inner circumference side of this conveyance gear 15 is supported [ shape / of a monotonous ring 
circle ] by the bearing material 19 free [ sliding ], as shown in drawing 2 , on the other hand, it engraves 
tooth form on a periphery side, and is the lower part space of a conveyor 1 8 about this tooth form 
section. It is made to engage with the drive gear 12 located in the center between the inlet-port section 



52 exposed from said tunnel 16, and the outlet section 53, and has structure which goes around the 
bearing material 19 made to attach in the part which cut the inner circle wall bottom of said path 5 1 in 
the shape of a ring circle by this drive gear 12 as a bearing. 

[0030] Moreover, as shown in the conveyance gear 1 5 of the shape of said ring circle at drawing 2 R> 2, 
drawing 4 , and drawing 5 As a stanchion 20 sets up for every predetermined spacing, the ring circle-like 
guide ring 25 is attached in this stanchion 20 upper limit and it is shown in this guide ring 25 at drawing 
3 R> 3 and drawing 4 The neck guide 21 is attached in pitch spacing of a container 8, and a 
corresponding location, the neck of each container 8 is held with this neck guide 21, and lodging 
prevention predetermined pitch spacing maintenance under conveyor 18 conveyance is aimed at. 
[0031] Next, the structure of electron-beam-irradiation equipment 1 is explained based on drawing 9 . In 
drawing, it is a breadth-like electron-beam-irradiation horn and the deviation magnet which 44A and 
44B are arranged [ magnet ] in U character-like exposure aperture 23 a right-and-left both sides, and 
makes line of magnetic force act on the vacuum space in a horn in the end of flat it has the scan magnet 
of a pair with which 43 performs a beam scan, and exposure aperture 23a which formed 23 in the front 
face in the shape of abbreviation for U characters according to the container configuration, and the non- 
illustrated direct-current-voltage power source is connected. 8 is a container (PET bottle), and after 
having been set up by the mesh-like conveyance conveyor 18, sequential conveyance is carried out in an 
exposure location. The conveyor 18 was made into the shape of a mesh for making easy the exposure of 
the electron ray from the reflecting plate 24 arranged on the bottom. 

[0032] And the reflecting plate 24 is arranged in the location which meets container 8 pars basilaris ossis 
occipitalis of the mesh-like conveyance conveyor 1 8 lower part located in said electron-beam-irradiation 
aperture 23a and opposite side. Using a metal with the big atomic number of gold (plating), a tungsten, 
etc., it has set to this reflecting plate 24 so that effective reflection of an electron ray 42 can be expected. 
Moreover, the reflector configuration of said reflecting plate 42 may set up the curvature side in the 
shape of an arm type slightly so that an electron ray may make it converge on container 8 pars basilaris 
ossis occipitalis, respectively, and it may form it in plate-like like a **** operation gestalt. 
[0033] The deviation magnets 44 A and 44B are arranged a pair every on both sides of exposure aperture 
23a of the exposure horn 23 in a bilateral symmetry location on both sides of the exposure horn 23 of 
the shape of flat [ said ] forward and backward (the deviation magnets 44A and 44B by the side of 
****** are not showing), respectively. In addition, the scan electron ray which sways to a flabellate 
form in the electron-beam-irradiation hom 23 needs to take a large deflection angle in (the direction with 
the PET bottle 8) in the direction of a center, so that a deflection angle becomes large, and in other 
words a beam goes outside. For this reason, said deviation magnets 44A and 44B are in the method 
which changes the distance which passes through that magnetic field in the magnetic field of 
homogeneity flux density, and the condition to which the electron ray fixed distance which passes 
through that magnetic field, and are good to adopt the method which changes flux density, and the 
method which combined both. This method is indicated by Japanese Patent Application No. No. 64812 
[ ten to ] for which these people applied previously. 

[0034] Next, drawing 4 - drawing 5 explain the electron-beam-irradiation structure of the container 8 in 
the electron-beam-irradiation room 17. As shown in drawing 5 , radiation shielding tunnel (supply side) 
16a which is the radiation shielding structure of a container 8, and radiation shielding tunnel (discharge 
side) 16b have entered to the center section of the electron-beam-irradiation room 17 surrounded by the 
irradiation chamber electric shielding wall 2, and they are installed so that the electron-beam-irradiation 
hom 23 and electron-beam-irradiation equipment 1 may be put As shown in said drawing 9 and 
drawing 4 , this electron-beam-irradiation hom 23 is attached in electron-beam-irradiation equipment 1 
by U character-like exposure aperture 23a so that a container 8 may be straddled. The reflecting plate 24 
is attached in the lower part of the electron-beam-irradiation hom 23 through the conveyance conveyor 
1 8, and the pars basilaris ossis occipitalis of a container 8 is irradiated by the reflection electron line 
beams 45c and 46c (refer to drawing 9 ) from the electron-beam-irradiation hom 23. 
[0035] Drawing 6 - drawing 7 explain closing motion/drive structure prepared in the radiation shielding 
tunnel 16 periphery side. In drawing 6 the periphery side electric shielding wall of the ring circle-like 



radiation shielding tunnel 16 It is the closing motion door 26 which it comes to cut from path 51 vertical 
both ends stair-like along with the diagonal line of the electric shielding wall square comer section. This 
closing motion door 26 is united with the arm 27 and the rotation shaft 3 1 which were attached in the 
lower limit side. The hinge of the susceptor 28 which supports said electric shielding tunnel 16 is made 
to support this rotation shaft 3 1 to revolve, said closing motion door 26 is constituted free [ rotation ], 
and the inside of a path 5 1 enables disconnection of it from said electric shielding wall periphery at the 
circumference of a hinge. 

[0036] Radiation shielding tunnel (supply side) 16a to which the closing motion door 26 reaches the 
electron-beam-irradiation room 17 from the inlet-port section 52 as shown in drawing 7 , The division- 
into-equal -parts rate of the radiation shielding tunnel (discharge side) 16b which results in the outlet 
section 53 has been carried out to trisection, more nearly respectively than the electron-beam-irradiation 
room 1 7. And between the rotation shafts 3 1 of each closing motion door 26 While connecting through 
bevel gear 32, it is constituted so that each shaft 3 1 synchronizes with the closing motion door driving 
gear 30 formed in the end side, and it rotates, and each closing motion door 26 which has carried out the 
trisection rate may be opened wide synchronously individually at a supply and discharge side, 
respectively. 

[0037] Next, about an operation and effectiveness of this operation gestalt, drawing 8 explains an 
operation and effectiveness of radiation attenuation in the radiation shielding tunnel 16 first. The 
radiation generated from the electron-beam-irradiation horn 23 of electron-beam-irradiation equipment 1 
is refracted while the radiation oscillated in the shape of a straight line carries out sequential reflective 
turning to a supply side in the inner skin of said path 51 , since [ that the radiation shielding tunnel 16a 
secret communication way 51 is narrow ] it is circular, and it is led to the inlet-port section 52 side. 
Namely, it is refracted, going via the critical path of pass 1 :40a, pass 2:40b, and pass 3:40c. Decrease 
below to a permissible dose as pass 4:40d, emanate outside from supply side entrance 52 opening, and it 
goes via the inside of radiation shielding tunnel 16b in a discharge side similarly by the critical path of 
pass 1 :41a, pass 2:41b, and pass 3:41c. It decreases below to a permissible dose as pass 4:41d, and is 
emitted from discharge side outlet 53 opening. 

[0038] Therefore, it is possible to compare with the complicated method which secures attenuation of a 
radiation with two or more bending structures like the maze method of the comparison technique shown 
in drawing 10 - drawing 1 1 , and to attenuate a radiation with easy and small structure. 
[0039] Next, drawing 1 - drawing S , and drawing 9 explain conveyance of a container 8, and an 
operation and effectiveness of sterilization. As shown in drawing 1 - drawing 3 , the container 8 sent 
from the last process of this equipment is deduced in the pitch between containers 8 on the supply side 
feed screw 13, and is transported to the supply side star wheel 60. Since it is constituted so that the neck 
guide 21 attached in the conveyance gear 15 through the stanchion 20 and the guide ring 25 and the 
supply side star wheel 60 may synchronize and it may rotate, in case a container 8 is transported on the 
conveyance conveyor 1 8 from the supply side star wheel 60, it is transported supporting the neck of a 
container 8 in the state of loosely fitting to the neck guide 21 . 

[0040] Since the conveyance conveyor 18 and the neck guide 21 are attached in the conveyance gear 1 5, 
in connection with the circumference drive of the conveyance gear 15 being carried out by the drive gear 
12, the PET container 8 laid at intervals of the predetermined pitch on the conveyor 1 8 is transported to 
the electron-beam-irradiation room 17. 

[0041] Moreover, as shown in drawing 9 , the electron ray 42 from electron-beam-irradiation equipment 
1 is scanned with the scan magnet 43 in the travelling direction and the direction of a right angle of the 
PET container 8. In the range where a scan include angle is small, if the PET container 8 is irradiated 
from the upper part by beam A:45a and beam alpha: 46a and a scan include angle becomes large, the 
scanned electron ray 42 will be bent with the deviation magnet 44, and will irradiate the idiosoma of the 
PET container 8 by beam B:45b and beam beta:46b. Moreover, the pars basilaris ossis occipitalis of the 
PET container 8 is irradiated by reflection electron line beam C:45c from a reflecting plate 24, and beam 
gamma:46c. Thus, the PET container 8 is sterilized by electron beam irradiation only by passing the 
electron-beam-irradiation hom 23. 



[0042] Since the conveyance gear 15 is carrying out continuation rotation by the drive gear 12, the 
sterilized PET container 8 is transported to degree process through the discharge side feed screw 14, 
after passing through the path 51 in radiation shielding tunnel (discharge side) 16b and carrying out 
fitting maintenance at the discharge side star wheel 61. 

[0043] In addition, the PET container 8 while transporting the inside of the radiation shielding tunnel 16 
falls, when [ emergency ] carrying out jamming, as shown in drawing 6 and drawing 7 , by opening the 
closing motion door 26 which constitutes the peripheral wall of a supply side or the discharge side 
tunnel 16 only from driving the closing motion door driving gear 30, and carrying out door-opening 
directions, from a periphery side, it can expose and the path 51 of said tunnel 16 can carry out jam 
processing easily. 
[0044] 

[Effect of the Invention] Above, like a publication, according to this invention, small and very brief 
container conveyance structure and radiation shielding tunnel structure can be offered, and it becomes 
possible to realize the electron ray sterilizer of the inline type which was not able to be realized thereby 
conventionally. 

[0045] Especially according to invention claim 1 and given in two, the conveyance path 51 of the 
conveyor 18 formed in said electric shielding tunnel 16 Since it is the bulge form curve-like path 51 
which does not have a concave curved road substantially and it is not necessary to prepare the turning 
guide-idler 102 grade for returns in the middle of the path 51, and to make a part for a bend section in 
the tunnel path 51, The turning guide idler 102 prepared in moving part or the interior is unnecessary, 
consequently simplification of the structure of conveyance Rhine containing a conveyor 1 8 can be 
attained, and lubrication etc. becomes unnecessary. Moreover, since 90 degrees or the return section of 
carrying out 180-degree inflection is unnecessary, the total extended distance of moving part can be 
shortened and said component for returns etc. becomes unnecessary, a possibility that a bacillus may 
adhere to conveyor components etc. reduces the conveyance conveyor 18. 

[0046] According to invention claims 1 and 2 and given in four, moreover, the configuration of a tunnel 
path Since it is the curvilinear path of a bulge form and the radiation generated from an electron-beam- 
irradiation room on the other hand is a straight line Even if reflective turning of multiple times is 
possible even if the path distance of said curvilinear path is short, consequently the path distance of said 
curvilinear path is short, while being able to attenuate the leakage radiation from the entrance section of 
a radiation shielding tunnel below to a permissible level The miniaturization of a clean room can be 
attained without enlarging conveyance Rhine of a conveyor unnecessarily. 

[0047] Moreover, since a driving means is outside a tunnel, while maintenance is easy according to 
invention according to claim 3, simplification of the structure in a tunnel can be attained. 
[0048] Furthermore, when according to invention claim 5 and given in six the hollow container as said 
irradiated object falls on the conveyor in said radiation shielding tunnel or the jamming of the container 
generated in said radiation shielding tunnel of plugging arising etc. occurs, it can be easily coped with 
by opening said closing motion door. 



[Translation done.] 
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X., 

zmmmffi. h £ **** 

«^h»«is§seb. 

d*, IR> *&H, ftR, ttttMU ^*^b<»iC^6 

[§§#« 6 ] ttreHHff a*ttnB*iR h ^*wH-f$w 

So 

[3893©i£Wftl&9n 
[0 0 0 1] 

sm^i^iggBKgi-rs. 

[0 0 0 2] 

C t ©T?t 5ffi^^m^i^SS^B«:*fc^^$HT 
[0 0 0 3] X«^KMSB^e>«4fcJHiHdi5l^i-5 



ffl LTV> 5 <D2i— 3 0 JEtc^X-hf, PET#h 

t£^zttm^mz.^m^x\^i>K :MiKi©ai 
p t a p co m p tsmx&mmsir \cmm £ * •& tc * «c 

[0004] *^x*mw&te-ks, j $>to.'&<o3Em • fitt 
v-r vtc-f ^7^r v-etsB-r s r t cox'% zfsmtami- 
mm&ms. t vx® 1 o ~e i 1 t^-#-^B^*^w© 

hi o te&m&n+mmmci: 9 swm-s s 
-rmmmxihz. 

[0 0 0 5] 5fc-f, 12 1 Olci*), j£gB*85£lcJ;9 PE 

T*»*«>«**fT* ? m+ffl&mmmz'f >7-f 

^ h is*/u ioo rt(c^$tLfc«^iiK 101 ©iff 
Kd-710 2 ^riBSU, S^f-T K 
n — 7 1 0 2 lC<t 9SfJ!5ii8&l 0 l©AQ9fllJ;9ttA 
^*fcJRii=>"<-Y3Sr9 0' ^U<»il 8 0' 
•&*^e,H(j|HiiKl 0 l©fflP 1 0{M,kUj£W£*v5.fc 

5^w«J«$^^xv^^). xtfriaiS^ h >-^/n o o ©ass 

fjStltli «^Rg*t^Bia s ^^tfC*5t), WS 
IE n 3 td^fi^ tvtz *SffirlB«^i»fig 

[0 00 6] SP*>, PET^8f45^K^©Sft^=^ 
•V3^i»3 hV^An 9^t>ilS&l O 1 [*j£riio-C« 
5 Bffl5m^^#tSB 1 K i 9 * 

^T*B«t-«*S*tfc*. j*K^©SB^3V-<i'3^J; 
•3 hv^/uttJa 1 Olc3S«^rj5c©xm(-^iH^tt5 J: 

i^^s-?-iaiRistSfii^e>^±-r5 

fa (fi!l:«^^^:®^f^:v^5) $tv^*s?> F^/vAp 9=£ 

u<iiaip i omxvmtzttZo 

[0 00 7] gp*>. AP 9MX'\3. h V^/HiSS lOlrt 

1:6a, 2:6b, 3:6c, 

4 : 6 d t^T?t>3lH]©®Sf • ftatCiUfF^Smffi 
EtTfCSSttAa 9^e>APfflI®:SL0ctti^i bTSc 

fc^^ 1:7a, 2:7b, 3:7c St^/^^ 

4 : 7 d£&TaPiMii:§lifeSt*ili: UTt±}P 1 O^bSc 

[0 0 0 8] 
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[000 9] — jj, 010, 011 tC^i"— JtaftftSKSS 

/hms©*^* < t i>m*mmxm& i ~-<vm&wx 

3 *rl!i - ^IHMJWKB 1 =k 9 ©ftUflfC 3 4r3f % 

6 ^r©tt3 s 9^#ft#S£^tf 5 ;fc5fc©, ^"fSSB-^l*) 

fSfcKttaSEl&tf-f Kb-7 1 0 2*s*<*oT«*l4 

-f3«9 0* ^U<«1 80* 3E*$*54:V>5 P^ — 
:"ttftSf-*-*fc*, TOtt0t*J9§ftmPft<tt3«K: 

[0 0 10] i©± 5*«f»*«tt*l-»*»6«>« 

©SAftBSCfc©, j&»fc9ffiw*A'©^ y— wv— A© 

[0011] *^WHS^iHMItSr*iJffl UfcsRffi^Blc 
jM'rtfcKtf fcSB2Ha5#©«it©lJM«fl: t % 

m^-i»««ilS«rffi«-t-5 £ t ft Btt & -r 5. 
[00 12] SfeC*»JJ ©«l©Btttt, = W<7©»t 
*7Wvft«SffiK^:#<-r5-i:'S:<»lt»iS»h>'-* 

^©WAnss^fcwiiajfeStiSftfiFss^^TmjSfi 
ftiasr t©w*5m^i^ss^Mftii«-rs c t ft a 

[0 0 13] 

[nunftfifftl-sfc©©^©] it*«iia«©^w»4. 
•Mfcic. «^»ftBMtL.-ras^©0f»i©s«jft^-r 

aWHftS*S«fc*sv^-<\ ^©ilgS&'H-IIH'fcjKOfl 
«ft8Sft«-S*VNKWJgfti»«iiKft*i-5SMt«aiiR 

©&&= t > ffnagcS*i»j»g h >-*/v©it«gjfc+ 

©S^HUSItfc: ± 9 Lfc#t***ftafflSa6ifc h 

© ttiHifciisg t-sjh ^(6) $ * * a* e> tfl^a $ 



KJSft h^^v-©WAPffl^e>©iiiftifeltiRftfF^ w< 
/w6iTlc«g£*5iift4#»i:-fSfc©-C;fe3. 
[ooi4] r ©i§^\ BfrieStlti&« b w*/w*i©!& 
«SMfc»ggHu »#* 2 jeh, tin, s 

lictib© ftig|©-g& t EH £ ©m^-S-tJ-artc i 9 Ml& 

-rswttci*?, *©iigs^*^*««jtcia^ftssft* 

$/iv^til^fti»^iiKftS^^^-c# 
[0 0 15] ti>frZ&W\C±tU-£. «rlB*«chV^rt 
tc^$^5 = >"<r©aB^lilKdS, HKfftKDWt&SS 
ft*-^^v^tti^tt^ilK-C*foS^t^ *-©i§8gj£<t> 
tri) * — ^©SfiJtM' Fa— 7*£ftSW5j&gasjie 

5, r©^*, = ^Tft^trilRiil9^ >-©«=&©«¥ 

-^^MTfcS^JC, ■5TSjgI5©i^®«SSI?rM<-r 

[0 0 1 6] XIS*«1S.1^2IB«©^ICJ;^«, b 
>-*/H»&©^ra\ Kfflif^©ftliaK-T?fc 9 , — #« 

iaft»iiK©iiKK»^M< Tt>«»ni©KMa!i^«s-5r 

w©S*. 8&Eft»ilBS©ffiKK«l^<rt 5 i!feJW 
ilSt&iK h >*/w©tHA ngp*^©Ji&®c*tnftff^ 

T©fis^7^ ^ft«ifflj-7v&<-r5c ^ y-wv 

[0 0 17] ff*3S4Jc|Big©,J:5^, StM 

[0 0 18] X*^J-*3V^»4. ft*^3(Cia«©J; 

APlflPlcaiKi-iffi^lc^figi-Sti'b^, gEhv 
^/^©5Si!SS6e:-C=' >"<T^tb^g{c^$-er5©*5 

[0 0 19] ^T, 2tc^^J'J:h.(f, «S)^©ds h> 

^/H^©^it©ffiWbft@ 5 r t d5 W*-5o 
[0 0 2 0] lf*S5|E«©%EB«:, KESKh^ 

fcr tft#@ci:-t-5o 

[0 0 2 1] frfrZZ&mz. XiU*. MlSSclt^S^ h ^ 

eiixfc »» t> c ^^©tina&lt^ffi h ^/n^ 
KHftS^i--5rtici!3^ s g^*a ! r*#^ r©m 
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[0 0 2 2] 

[0023] mi jsmm 9 \±*mm<nnifcj&n\z&t>z> 
mm, m2tt.mi<DA-Ammmm. i3ftii20B- 
BmM^fo<Dus(Tv v^m-To m 6 m&Mmmm h >- 

[0 0 2 4] Hll:*5V^ 1 ^?Wifc(DljmU 
WB. Y y^/V-e, ft h ^Jfr*' 1 6 121*2*3 Zs^T 1 8 
iRa >-<T 1 8 _h*c*S £ ixfc P E T 8 d^H Hi" 
Sil&5 iS:»«'t5ii:t>l!:, KF^/H 6 0B_h 
Tda^^6 0° M#fcS*LT*<fcfeMHRfrAP«5 
2, fi«lP^PS5 3^t^ 

[0025] tME«i£=» >-<r i 8 ttMtt<om& 

APSB5 2irtBPg&5 3lB«ril»-*-S^fc < >^ 
ROtfcWaS^fcktlc, (»Bh^l6J:9iIfl 
UTV*SAP«5 2fcffiP«5 3lH©**tt« (H-hK 
TSi$) M^rT12^ X*<D£fl9G>AP««5 2«t£ 
ttttJ&flU^^— *>f— Odv 3E^O*flOQtHPffl 

[0 0 2 6] ttJ&fll^^— ^-f— ^6 0(7)3y^7ES 

saKffiat<oK*Mw (t«) icwtaa»*o#m«i^-f— k 

y l 4#**KK£;h/rv*3 0 X. «f!B»*Mft 
%K h l 6 Jig4t££K&2 ic£ 

LfcH P raH3ffifil-«^i»^K« 1 SrSBtS: U =» 
[0 0 2 7] mCttHlftSiK h V*A' 1 6 (D^«SO- 



filc»ft-C#5t 5^bTV^5dS, d^5*^^ov^T 

[oo28] #cmb i ^^lX^v^■r*l^lfi»tt<o«^ls^R 
i 8 \c&&mm £ 5 o 8 ttftatt»sft h a- 

(tt^fij) 16a OiiSg 5 1 «r*RS= 1 8 id J: 9 

1 6 b<7>^£riit>> #ffifl9**— * 
>f— /V6 1, #Uj«7^r-K^^ 1 4Sr^ttft 

[0 0 2 9] ftlcBl'-H3tcJ;9*ISW^«^«*S 

ttWJ^BfttftU »smR»*rH2^*i-J:5ic 

WtfJKSriaiKU R*»SSr3^7 18©T^ra 
1?. SWBb^/H 6 AD«aUTV^SAP«B55 2 fctU 

p^s 3M<P'f*fcffi«i-araft ! ¥T i 2 
ttB»diMr i 2 j: o x ifrisaiK s i (Dfrmmrw*: v 

[0030] jmEyy/n«©«a*ti s^w:h 

2. 04Xt^@5f^i-J:5i-. 9f^raPSri:i^&2 
o*«u S^ft2 o JJBfc!) firput;*>it<f KP ^ 

^2 5dS»9f**tT*>9. :W KU ^^2 5lCf^@ 

3&u^4ic^i-J; 5*-> ««8<otry^iRiBlfc»«-t" 

#>f K2 lfct 9*4r©»8'Of«tfia»U 

71 8*^*ic^tt5««SSJt^«(Otry^lBHj(i»Sr 

[0 0 3 1] ft^«-^HR8lt^H 1 (?5«3t(-OVNTia 9 
Icm-l^XWLm-tZo HK33V^. 4 3tttf— A*** 

frft 5 2 3 «:afFffii-^S^tfc^^^ 

T»U#=«tlc^L^iHM*fR2 3 a Sr^-r^iB^iK^ 
Oft^W^lMM**— 4 4 A, 4 4BttU*ftlWt 
823 a^PSW^iaRU*— Vrt*S^WI^aS*illSr 

i^Tv^5o 8«^s (pet#m r% iwett^aes 

3W l 8 fc^*ixfc^^»*tt*K:IH»JRai* 
H5 0 3y-<7 18S:»gJRlcLfc«)li, TiUl:Etfc 
SS*ffi2 4 J: 9 ^IfiSioIM^^IW^StfcSo 
[0 0 3 2] ^Lt, tfflB«^Kit^2 3 a ^^Hffl 
fcffl[«i-»IBB V<T 1 8T*G>*»8JS« 

i»ffi-rstt«^RW«2 4 $:E«UTV>S 0 SRMS 
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[0 0 3 3] {||R]at«4 4 A, 4 4 BIS. JSIt*— V2 
3 (OflBltfflt 2 3a (DffiWiC, WrEil^^Mi*^— V 2 

i^4 4A, 4 4B(t|,fCV^) MfoEff 
5o ffi. «^»l«lt*-V2 3T*M^i-Mtb^^SS-^ 

Mitt. «ttA#**<ft«S« «fc;t*btfe— a#*mh 
tcv>< ra^fflftASr+fefrfijlC (PET^ h/V8(Dfc5 

4 A, 4 4BH «*ftft08S#rtT?x 

-6 4 8 1 2-§-^^BB^$ttrv^5o 
[0 0 3 4] ftM4-@5(a0i^iMl 7tC 

<fc5K. SS8 0S^i»3IK*5S-CfcSScl+i»^ffih>' 

(fti^fli) i6a. Axmitmxm h i#m 
» i6b nm*tm&mm 2 \m*fritn*mm$tm 1 
7<D*Aa5*-cA9^A/iev>T. s^&J&At*— ^2 
3 , Rxfn+mm&mm 1 «r**atr± 5 icrk tt^ 
5p sa^ii&Rait*— v 2 3 ts. sales 9»t;a 4 ic* 

S2 4ds*5f*^r*>»). m^iwsut*— ^2 3a>e><o 

gMl^e-A4 5c, 46c (B9#i) ICiOS 
[0 0 3 5] @6-@7iaD, JWIWiR h ^*/H 

v vc. v >rn&<o»xmffi h i 6 osMMnc 

»oTB®«tlcffl»fbr45H!KBJ 2 6 tftotv^T, 
RMBI5? 2 6 W:*©T««^» 9 ftlt htlfcT* — A 2 7 
XtWaJtei'-r:? h 3 1 k— #k4otV>T, RlaHE^ir 
7h31^ fmeaBKh^^l 6«r3»W33d«*2 
80t ^^tC*S3t **T8WBBBBBH 2 6 $r fc t> t£ 

[0 0 3 6] H7lC^i-J: ?fc:HS3S?2 6ttAPSB5 2 

m i6a. BLtm&mmstm 1 7 x r> m psb 5 3 \cm 
zmtmmmhis*/^ mum 1 e b «:-**i,«t,=» 

^tC^fJjUTfc^. Ol^l 2 6(0(5]^^^^ h 
3 #S*3 2^ttaigt5^^t)^ 



-saw \ck \t ft m mmmmmm 3oici!i**©*/t7 

h3 l^RIJMUriHWEU-C, H*»«U-C*>S*^<OBB 
[0 0 3 7] »^*Hlfi«lBcD^ • SMHCOV^T, * 

-f. ttltlWKh^/n 6 rt-eo*«*l»««off« ■ 
jft*«rB8lcJ:9BWW-a. V^MMJf KB 1 ft)*^ 

tetmmmm h ^*»> 1 e a i^ik 5 1 as^R3om-e 

BP*>. 1 :40a. A** 2:40b. 

a**3 : 4 0 c oUBRtrSA Uft»6i*r tt, 

7 4 : 4 0 d t bTfff*j»*aT^«S**fr#tl&fflIA 
P5 2HP«36*&*MBfcJWWSn. l^«fc#Wffllte:*3^ 
-rt>ttHHXiKh^/^l 6 brt«r>** 1 : 4 1 a. 

72:41b, s<X 3:41c OfSgKr*gA UT. 

ffln 5 3MP»^e>ftffl*ix5 0 
[0 0 3 8] ffiot> aio-Bi i t£^1-Jtifc&*f co 

[0 0 3 9] *ic^S8 KOMOM • a* 

^:^l~I^5. »(«l9lci9Rnt5o 81- 13 3 

*afi«©firxaA*bi3&6ix-r#fc«»8tt 

— K^^ y l 3»c:J:9*»8R|otry^ 
^r#J IP m $ iitMfll^ # — *-f 6 o $ n 

^bTffiOW-ltbixfc^^^^ K2 1 ir«^fill7^- 
^^-;^6 0 fc«:|^»UXEMEi-S J: 5^«**HTV^ 
SS8 W:«t^ffl9^^— /V6 0^&SSl3 
y^ti 8±lc«M»-rs»fc. «H8 0ir»**y^if 
>f K2 llc»Mi^L4^^$n5 0 
[0 0 4 0] IBiSaV^^rl 8M*S/^W K2 1 

^7 1 8 JilCBfJgtr^^lllRllfMShfcPETffS 

[0 04 1] XB 9 \£7f:-t£ b \£. tt&MttmM 1 
tb><on*&4 2\^ MK4 3lCi t) PET888© 

2f*. *3lE«fl[36S/hSV^H-ettb'— AA : 4 5 a. ^ 
-A a : 4 6 a K £ 9 P E 8 & Jb«a>&JSJt U 

T. fcT— AB :45b. fcT— A 0 : 4 6 btCjlO PET 
^8(OJHlW»SrBRJti-SJ:5^*o-CV^. P 
ET*B8 0j£«r*Kl«R2 4 ^bORltm^ir— A 
C : 4 5 c. tT— Ay : 4 6 c ^ <fc 9 HMtS tvSo 

Tg^ 8 r4«^»BM* V 2 3 ^riSi§ 
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[0042] iBsai^i 5 1 2jcj:5ji«@ 

$ELTV^<D-C, 8B*ixfcPET«S8f4, ScW^ 

& h ^^/w (mmm) 1 6 b ftoiiss 5 1 sriiig ut» 

So 

CO P E T $S 8 j65«tb 5 ft if Ut 5* * 5 V ^i" 5 <fc 5 ft 

ffljfttSCtlCi^ SJEh^/H 6 0SISS5 1^ 
JUS!! J: 9 ®W ttSSIci;^ ASoaSrfTft 5 r. t ^W* 

So 

[0 0 4 4] 

T**JcttWft«««a&«l3ft. AtnfiUtlftjBiK b 
[0 0 4 5] 4*^«*«lXV2fB«0|SW^±ixtf, 

ftrfffiftiK b ^/v- i 6 = >^<t i 8 <£>jg 

SIS5 1^ HKWJ!:Bfl«ft****ftv«a«ftll 
(D^fatfJ Kn-7 1 0 2««rKI*S&£*sft< > X b 

^^V^r 1 813:9 0° #U<ttl80 # 

[0046] 2XlMIB«<D»PJ*i:i*b 



^ 9 - >vw- A *>/M!ffc £ B S r. 4: # W* So 
[0 0 4 7] X»3^3lB*©*MIK:J:*Wi* ran^s 

[0 0 4 8] -%lznJV%5Rt*6&b<D¥69l\C£tltt* 
[HWo«*ft»Wl 

[bi] *^^<D^j6^«^fc»ea^«i«s^a^ 

[0 2] .01 cda- AiH8r®0-e&So 

[13 3] 0 2<DB-B^^IH-Cfc^o 
[13 5] 0 4<£>IOT0-Tr£>£o 

[0 6] mi K^-rmtmmm b ^jm^ubwob 
im 8 ] scst^K h >>*/vx<Dmtm<Dm&/<x * 

[0 9] P E T«8S^co«T"i»<oflBJH-«1B*^"t"a* 
[010] SStm^HMtte J: 9 ftH-fSRlcjSfe 

[011] sio ©«ai«aiR«-eH**tfcawrt"e 

[^F-g-oifeW] 
1 «^»R5#t^« 
8 8cJ8»t«> (PETtS) 

1 2 a^rratt^a mm^fr) 

16 (16a, 16b) ttMIUtK h 

1 7 «^»flsit* 
is mm^^r 

2 6 MKH 

40a-40d, 41a-41d MtMWi 

5 o m^-mstmmm 

5 1 1% 

5 2 h y^^<oA p U 

53 ^Kh>^/v^tap^ 
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[131] 




[011] 



im2] 




[13 3] 
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[134] 
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[15] 
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[H7] 
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[H9] 




